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ABSTRACT

The new NOAA operational global sea surface temperature (SST) analysis is described. The analyses use 7
days of in situ (ship and buoy ) and satellite SST. These analyses are produced weekly and daily using optimum
interpolation (OI) on a 1° grid. The OI technique requires the specification of data and analysis error statistics.
These statistics are derived and show that the SST rms data errors from ships are almost twice as large as the
data errors from buoys or satellites. In addition, the average e-folding spatial error scales have been found to
be 850 km in the zonal direction and 615 km in the meridional direction.

The analysis also includes a preliminary step that corrects any satellite biases relative to the in situ data using
Poisson’s equation. The importance of this correction is demonstrated using recent data following the 1991
eruptions of Mt. Pinatubo. The O] analysis has been computed using the in situ and bias-corrected satellite data

for the period 1985 to present.

1. Introduction

Global sea surface temperature (SST) fields are use-
ful for monitoring climate change, as an oceanic
boundary condition for atmospheric models, and as a
diagnostic tool for comparison with the SSTs produced
by ocean models. Because the SSTs can be estimated
from satellites, the SST field may be the best-known
ocean parameter on global scales.

The blended (SST) analysis of Reynolds (1988) and
Reynolds and Marsico (1993) has been widely distrib-
uted to researchers through the Tropical Oceans and
Global Atmosphere ( TOGA ) program. The technique
uses both in situ and satellite-derived SST data to pro-
duce a monthly analysis. The major advantage of this
method is an objective, time-dependent correction of
any satellite biases relative to the in situ data. To pro-
vide the bias correction, the technique degrades the
spatial resolution of the analysis to roughly 6° lat/long.

To better preserve the high resolution of the satellite
data, we have developed a new analysis technique for
use operationally at the U.S. National Meteorological
Center (NMC). The method uses the blended tech-
nique to provide a preliminary large-scale spatial cor-
rection of the satellite retrievals. The in situ and the
corrected satellite data are then analyzed both weekly
and daily using optimum interpolation (OI) on a 1°
lat/long spatial grid. This method retains the bias cor-
rection while improving the spatial and temporal res-
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olution of the blend. In the sections that follow, we
first discuss the OI and the required error statistics. We
then discuss the satellite bias correction technique.

2. SST data sources

The in situ SST data are obtained from the NMC
file of surface marine observations. These data consist
of all ship and buoy observations available to NMC
on the Global Telecommunication System (GTS)
within 10 h of observation time. The distribution of
observations depends on shipping traffic and is most
dense in the midlatitude Northern Hemisphere. There
are large regions in the Southern Hemisphere with in-
adequate in situ sampling. This is shown in the ship
and buoy distributions for the week of 4-10 August
1991 in Figs. 1 and 2. The ship data are very sparse in
the midlatitude South Pacific east of the 180° meridian
and in the tropical Pacific east of 160°E. The buoy
data has been designed to fill in some areas with little
ship data. This process of supplementing the ship data
with the buoys has been most successful in the tropical
Pacific. However, it should be noted that there are
areas, such as the tropical Atlantic, that have almost
no buoy SST observations.

The satellite observations are obtained from the Ad-
vanced Very High Resolution Radiometer (AVHRR)
on the U.S. National Oceanic and Atmospheric Ad-
ministration (NOAA) polar orbiting satellites. These
data are produced operationally by NOAA’s Environ-
mental Satellite, Data and Information Service (NES-
DIS). The satellite SST retrieval algorithms are “tuned”
by regression against quality controlled drifting buoy






